Detection of human chromosomal abnormalities using a new technique combining 4',6-diamidino-2-phenyl-indole staining and image analysis.
Chromosomal abnormalities are associated with a variety of diseases. We have developed a new technique for detecting chromosomal abnormalities, and the technique combines conventional 4',6-diamidino-2-phenyl-indole staining (DAPI) with image analysis. The image analysis consists of two simple steps: deconvolution and three-dimensional reconstruction. The technique has been reported for analyzing plant chromosomes but has not been applied to analyze human chromosomes yet. To test the technique, we analyzed five translocations: 46,XX,t(3;21)(12;18), 46,XX,t(11;22), 46,XY,t(7;22), 46,XY,t(11;18), and 46,XY,t(3;7). The results showed that the karyotype of the 46,XX,t(3;21)(12;18) was 46,XX,t(3;21)(q11.1;p13),t(12;18) (q21.2;q23), and the karyotypes of the 46,XX,t(11;22), 46,XY,t(7;22), 46,XY,t(11;18), and 46,XY,t(3;7) were 46,XX,t(11;22)(q23;q12.1); 46,XY,t(7;22)(q32;q13.2); 46,XY,t(11;18)(q13.3;q23), and 46,XY,t(3;7)(q22.1;p13), respectively. The identity of derivative chromosomes involved in the translocations was verified by chromosome painting as well as FISH analyses with centromere probes. The new technique has two advantages: the procedure is simple and convenient, and the results are accurate. The technique has the potential to be used in cytogenetic studies and clinical diagnosis of human diseases in the future.